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mm -»X JL"nPl£~C*tiP SEMICONDUCTOR DEV.CE THAT OA. BE LAMINATED AND 

rrS MANUFACTURE 

(57)Abstract: rarrier to each other by solder 

PURPOSE- To connect a one-chip earner to another chip earner to eacn y 

Zn^a^ 

CONSTITUTION: In an upper ch.p earner, solder ba. 23 

surface of a substrate 46. In a lower lowe r surface. A 

upper surface of the substrate, and solde balls 15 . are, prov.de ^ 
M 60 is used, and a device 50 can be sea ed. the role of. a 

natural stand-off projection between life time of 

sandglass-shaped solder juncfon 29 which _ extenos dissipation of 

HE£S~r~r^=- 

at the same time as the increase, in a fla^Plane chip density. 
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damaces caused by the use of this translation. 
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CLAIMS 
[Claim(s)] 



C la 2 1 Are the semi-conductor multi chip modu.e (8) in which a .aminating is possible, and said modu.e ,s made 
o^rermahconductivity ingredient. The solder bump of plurality t front face / the up rent ace of a came, and / 
bowTars-basilaris-ossis-occipita.is ] It is made at said lower part chip earner substrate ( 2) with *e 1st sem, 
conductor die (10> thermal-conductivity ingredient pasted up electrically and physically. (15) - and lower part 

which has 8 so,der pad (16) " ^ upper part chip carHer substrate ,; h,c h h has a T in 

front faT an a pars-basi aris-ossis-occipitalis front face (20); It is mounted in two or more solder bumps (23X m 
r P Irs-baslr is P _ ossis - occ - front face of said upper part chip carrier substrate (20 . and sa.d upper part 

Mo came substrate (20). In the 2nd semi-conductor die (18) combined electrically, said lower part earner (12) 
SS^S suLfrate (20) by joining said solder bump (23 1 6) The semi-conductor "J**pm-^ 
which is characterized by being constituted by 2nd semi-conductor die (18); charactenzed by conneefng 
electrically mutually and in which a laminating is possible. 

Sure the semi-conductor multi chip module (59) in which a laminating ,s poss.ble. and sa.d module .s 
Sr^^Hmductlvlty ingredient On both the up front face of a carrier substrate (52). and a pars- 
bas lans-os^s-occipitalis front face The 1st semi-conductor die pasted up on the lower part ch.p earner 
subs^te (52> aforementioned lower part chip carrier substrate (52) which has two or more solder bumps (15) 
^?^1^^"y -d physically (50); It is made from the thermally conductive .ngred.ent Two or 
"te l JL^s n the pars-basi.aris-ossis-occipfca.is front face of the upper part ch.p earner substrate (46). 
:CrJntLed u P pper partchip carrier substrate (46) which has an up front face and a^pars^as a"- - 
^initalis front face (23)- It is mounted in said upper part chip earner substrate (46). In the 2nd sem. conductor 

S ^^y 2nd semi-conductor die (10); characterized by said lower part £™£"<- 

(52) and said upper part chip carrier substrate (46) of each other being e.ectnca.ly connected 

[7* J™A Zd 1st r the ] The semi-conductor die is covered. Said upper part ch.p earner substrate (46). The 
Ci co^ characterized by being constituted by cover (60); which commfcs the 

matinXdoff projection for making the soldered joint (29) of a sandglass configuraf on between sa.d lower part 

r-HIPPE carrier substrates (52) and in which a laminating is possible (59). 

S —tor chip -oduie (» in which a ^^^^^^ 

— ~-4- ^hornnai CO^OUGXWlCy inrdreutci tu. \*n ~ f % ' . ... 

'""J" Zr'-J3 l2ric _ C cci s -occipitalis front face The 1st serni-cor.ductcr die pasted up o.. Vr.z tevver pcrc crvp 
^;;^6 ie m elned lower part ch.p carrier substrate (26) which has two or mere ^™P» 
and solder pads (15 16) electrically and physically (10); It is made from the thermally conducts ingredient^ Two 
or more solder bumps on the pars-basi.aris-ossis-oceipitalis front face of the upper part chip earner substrate 

LlltaE. front face (23)- It is mounted in said upper part chip earner substrate (30). In the 2nd sem. conductor 

S said lower part chip carrier substrate (26) and said upper part chip carrier substrate 

(30) by soldered joint (29) Said 1st semi-conductor die (10) is covered. The 2nd semr-c-ductor 
characterized by connecting electrically mutually (18); Said upper part ch.p earner substrate (30). In order to rvse 
cover (28> and heat leakage which commit the mating-standoff projection for mak.ng the soldered jo nt (29) of a 
sandglass ' configuration beLeen said lower part chip carrier substrates (26) The semiconductor mult, ch.p 
module Xh is characterized by being constituted by heat sink (40); pasted up on the up front face of sa.d lower 
nart „ hin r w, er substrate (26) and in which a laminating is possible. 

C^im I tT* ap^h of manufacturing the semi-conductor multi chip modu.e (59) in which a laminaung , 
pos L tL phase of forming the lower part chip carrier substrate (52) with which sa.d approach ,s made 
from thermal-conductivity ingredient two or more solder bumps and solder pads (15 6) on both the , up , front 
Le of said lower part chip carrier substrate (52). and a pars-basi.aris-ossis-occ.pita.is front face The ^phase o 
mounting the phase; 1st semi-conductor die (50) made putting on said lower part chip earner substrate (52). said 



< st semi -ccnductor die (50) The phase electrica.iy coined ^^^^^^R L 
cove, (60) is placed on said ^ 
phase of forming the upper part chip earner substrate (46 made M£m ^ ^ 

phase of forming the upper part ch !P earner substrate (46) wrth sa ' d P ^ ^ _ occi 5taRs front face 

an up front face and a P^'*— bumps (23) putting; the 2nd 

of said upper part chip earner substrate (46) The phase of makmg ™° substrate ( 4 6); said semi-conductor 
semi-conductor die (10) The phase mounted m said upper ^J^J^J^^^ witn ^ locat ion of a 

possible. The phase of fomdne the lower pert ch,p earner front 
frere *h,m,,l-eonduetivit, ^ two or ^J^^^StSSfcLt*- The phese of 
f,e. of said lower pert ehip earner substrate (26) ^ ^ |ower pltt ^ carrier sub etrete (26); said 

-^..he Ph.se;,™ 

1st semi-conductor die (10) The phase electrica.iy c workine a mating-standoff projection; It is 

cover (28) is placed on said 1st semi-conductor d,e ( J^^^J^SiS Lductive ingredient The 
the phase of forming the upper part chip earner ^^^^'^^ chip carri er substrate has 
phase of forming the upper part chip earner substrate ^^^.^^^dp^H. front face 

an up front face and a P^^^ so.der bumps (23) putting; the 2nd 

of said upper part chip earner substrate (30) The phase of maK.ng semi-conductor 
semi-conductor die (18) The phase mounted ,n sa.d upper p ' rt .*^^^^ w ith the location of said 
die (18) The phase ^tHca^ substrate (30) with 

^paTa^^^^ e,eL t, insta,,ation (29) on * e 

££E5Z!lomr part chip carrier substrate (26) and in which a .am.nafng ,s possib.e. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[alstrial Applioetion] Gener.ily thie invention specified reia.es «o «he three-dimension semi-eonduotor mu* 
ehip module in whieh . laminatine is possible about e semieonduetor dev,oe. 

TZttZ^VZZZ. operative* the eree on the front feee of moun U n g (usuallv printed 
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-circuit board) when using a socket circuit density does not become so high as a result of such a package 

[0003] q Moreover like all other things of electronic equipment, it was miniaturizing and accelerating and 
denslatio of the printed circuit board is carried out When the component-side product ,s resected, or when * 
s eSred Lt * shou.d approach and a circufc e.ement shou.d be insta. .ed ^ 
consideration about a rate, a compacter package technique is needed. Such a techn.que ,s KOFAIADO (the 
cXraton which cofired ceramic substrate ** uses is taken, on this substrate. IC pastes a ceram.c mountng 
TntTace direct y with a non-packed gestalt and wirebonding is carried out to the electnc conduct,™ field on 
S^fa^Z^lng. rtTs reversed, for example, direct continuation is carried out to the meta.l.z.ng field on 
TLnl ZrtZZttice by the solder bump technique.). However, there are some imitations ,n th.s muto 
chlmo u.T(MCM) technique. In order to interconnect two or more IDs in an one ^^ m °^ZllZ 
top it is the pattern which avoids a crossover desirably and it is necessary to put a met^c 
on ihe surface of many, covering of the metallic conductor of very minute resolut.cn .s drfficult Although 

also possible, occasionally severe high costs may start and a hm.tat.on - - a thermal 
function unde'r air quenching. Moreover, direct adhesion of a chip has cons*™ ^that *e re ,s no 
burn-in function before a module assembly, and the repair after substrate mounfng ,s also difficult for .t. 
FulZore. regardless of activity and passivity, to a circuit when components are requ.red. d.screte part must 

be used from the problem of the size -^^^^^ ^packaging of IC. The time delay 
JQ0041 Nevertheless, the appearance of MCM brings **** Detter lu u H n „ +u„ „hin 

during a chip decreases, an electric noise and a cross talk decrease, and size becomes sma.L Moreover, the ch.p 
to be used Ln be en.arged and the I/O lead count per - chip module increase, . sharp 

the advantage of these versatility, current MCM has a series of problems. The problem of heat control Is lar*e_ 
The heat generated from two or more devices must be removed. The whole heat pa* from a d.e tc , a d.e attach, a 
substrate and a heat sink should be taken into consideration as the cons.stency of the gate on one ch.p 
^creases Thermally conductive ceramics, such as single crystal silicon and alumim.um nrtnde. and s.l.cor, carb.de 
are exceHertlnTe heat transfer function or the heat equa.ization function compared with * conventional ceram.c 
Zl«Z la a conventional printed circuit board ingredient. Moreover, it has effect in the dependab.bty of 
soWer wle bond and electrical connection also with a gradually big change of heat In order to make an MCM 
design' I Tcessfu,. balance must actually be maintained between the ingredient which has the .nd.v.dua. most 
effective conductivity, and the ingredient with which the coefficient of thermal, expansion ,s coNec^v e.y ahke. 
[0005] While inspecting all dies with a probe one by one before assembly convenbonally. an important umt 
SETJiiin under the condWons which accelerated aging, and makes a next ^^IZeT^e 
L minimum A burn-in is carried out in order to eliminate a weak device, and a burn-.n .s performed to the 
oTv™ua"y packed rather than the nakedness chip. Almost a., the bum-ins failure relates to the dew* or d.e 
Sit: the weak oxidization gate as a cause. When adopting a burn-in to MCM th* 
carried out cn the packed module level. The TSETSE? 

causes a .a-.u.c, , - ^ ■, »•„ yv.flut si^ce but along 

[00061 In another MCM approach, a nakedness ensp :s .nxercon,,^ «™ -7 - . 

with the Z-axis. Compared with the f.at-surface muitiehip substrate, three-dimens.on pac.Kag.ng offers ^a h^er 
mem ory consistency, and is reducing the required interconnect consistency. Consequently * * . e .pec ; ed tiu.t ti,e 
connection system which links MCM. discrete part, and a passive component .s extended to Z shaft or.entat.ons 
^ich lke a right angle to a substrate. The three-dimension packaging of IC brings about an aovantage ,n many 
fields For example, it can use for the memory of a supercomputer with important rate and dens.ficat.on. or large- 
scale cache memory with important access time and dens.ficat.on. 

[0007] The one approach of interconnecting a nakedness chip is repeating a ch.p and form.ng one cube. A ch.p 
ntercolcts on the same thin film as a TAB film one by one by the gold streak beforehand, before .forming * 
cube After passing an electric trial and a burn-in. using a TAB film, they are accumulated on each and paste up. 
T^e first fau t of this configuration is that heat .eakage is restricted. Moreover, if the cube of th.s ch.p , . once 
Wed and it is mounted on a substrate, since it will very be hard coming to carry out rework of next ch.p fa.lure 
and it will include a redundancy chip in a laminating, the cost of the whole module becomes h.gh. 
[0008] The super-high density MCM bui.ds this three-dimension approach ,nto a flat-surface mu.^ ^.p module 
deally There was the approach of carrying out the laminating of the pin grid array (P.n Gr.d I Arrays) (PGA), and 
trm ing MCM 20 years before. A copper pin is attached to a lower substrate by ^^^'J^L^m 
Subsequently to a chip carrier substrate, flip chip mounting of the semi-conductor d.e ,s came out An aedeagus 
(interposer) combines a chip carrier substrate with another chip carrier or a lower substrate phys.cally and 
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electrically by the approach of joining interconnect by solder. These interconnect is Socated around each 
substrate and a chip configuration, as a result the chip consistency In each 'eve! become easy to receive a 'imit 
by this. The copper pin and aedeagus of PGA offer a mating standoff between carriers, and they are maintaining it 
so that it may not damage each other. 
[0009] 

[Problern(s) to be Solved by the Invention] For this reason, in order to make the design of MCM successful, power 
allocation, heat leakage, and temperature should be begun, and a trial, a burn-in, and rework should be taken into 
consideration. The difficulty [ MCM ] of a design is that an electrical property, a mechanical characteristic, and a 
heat characteristic find and assemble the ingredient blended proper. The trade-off is almost always required and 
it is common that it also changes with applications. While satisfying all the design bases expressed above, the 
needs to the easy super-high density MCM of manufacture with the high cost effectiveness exist 
[0010] 

[Means for Solving the Problem] Based on this invention, the laminating semi-conductor multi chip module which 
has a lower part chip carrier substrate, an upper part chip carrier substrate, and a semi-conductor die is offered. 
The lower part chip carrier is made from the thermally conductive ingredient, and has two or more solder bumps 
on both the top face and the base. The upper part chip carrier substrate is also made from the thermally 
conductive ingredient, and it has two or more solder bumps on the base. Even if few per substrate, a semi- 
conductor die is the rate of one piece, and is pasted up electrically and physically to a lower part and an upper 
part chip carrier substrate. The property and advantage of the above and others will be more clearly grasped from 
the following detailed explanation together with an accompanying drawing. The Important things which should be 
pointed out are that drawing is not necessarily shown by exact scale, and that other examples of this invention 
which is not shown concretely may exist. 
[0011] 

[Example] If this invention is used, the desirable property of the three-dimension multi chip module described 
previously can be satisfied, and a semi-conductor can be packed to high density, without seldom making 
Substrate area of XY flat surface into a sacrifice. This invention makes it possible to carry out the laminating of 
the multi chip module to Z shaft orientations. Furthermore, this invention offers the approach of manufacturing 
^uch a module. The sectional view of the laminating multi chip module 8 based on this invention in front of a 
solder reflow is shown in drawing 1 . The semi-conductor die 10 is mounted on the lower part chip carrier 
substrate 12. Electrical connection between the semi-conductor die 10 and the lower part chip carrier substrate 
12 is performed by carrying out bonding of the wire 13 in the conventional way. Moreover, the closure of the 
semi-conductor die 10 is carried out with a sealing agent 14, and this can make it from the conventional sealing 
agents, such as closure resin or the GUROBU top (glob top), or other suitable ingredients. As for the lower part 
chip carrier substrate 1 2, it is desirable to form with thermally conductive ingredients, such as alumimium nitride 
or silicon. Although printed circuit board material, such as FR-4, can also be used, this ingredient does not have 
thermai conductivity like a ceramic or silicon. When choosing PC plate, the big inconsistency of thermal expansion 
rr.ust c!so be taKen into consideration. However, it. Ls ;c*v ccst iv::l bssn^e sufficient motive which a user 
accepts. 

[0012] Moreover, as shown in drawing 1 , the iower part chip carrier substrate 12 has two or more solder bumps 
15 on the base of a substrate. These solder bumps 15 are used for mounting the lower part chip carrier substrate 
12 In an actual PC board (not shown). Furthermore, the lower part chip carrier substrate 12 has two or more 
solder pads or bumps 16 also on the top face of a substrate. The solder pad 1 6 serves to connect the lower part 
chip carrier substrate 1 2 to another chip carrier mounted on this. 

[0013] Moreover, another semi-conductor die 18 mounted in drawing 1 on the upper part chip carrier substrate 
20 is shown. The wire 21 by which TAB bonding was carried out to the substrate performs electrical connection 
between the semi-conductor die 1 8 and the upper part chip carrier substrate 20. Moreover, the closure of the 
semi-conductor die 18 is carried out with a sealing agent 22, and this can make it from the conventional sealing 
agents, such as closure resin or the GUROBU top, or other suitable ingredients. If it has consistency proper 
because of a soldered joint of the lower part chip carrier substrate 12 and the upper part chip carrier substrate 
20, the solder bumps 16 and 23 will join together and a small solder column will be formed. 

[0014] In this example, the lower part chip carrier substrate 12 and the upper part chip carrier substrate 20 have 
through hole Bahia 24, in order to perform mutual electrical connection and electrical connection with other 
substrates. However, a multilayer chip carrier substrate can also be used for the same purpose of making 
electrical connection with another substrate. 

[0015] The sectional view of the laminating multi chip module 25 is shown in drawing 2 . Since many of devices of 
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W, example are completely as the same as drawin E 1 examined, the same number is attached. In this example. 
™ : mice ductcr dlvice 27 is mcunted on the .ower part chip carrier substrate 26. The «y co- 
cker 28 has covered the semiconductor device 27. A cover 28 can also perfonm work of the matmg-standoff 
nX^n for making the soldered joint 29 of a sandglass configuration. This sandglass configurate „ the 
ma^um length ****** about time amount unti. the failure of soldered joint 29 occurs w*h fatigue stress. In 
^JTrtLrth. sandglass configuration of soldered joint 29. it is necessary to optim-ze the s.ze of the solder 
I 6 I'TtTted by drawing 1 . or pads 1 6 and 23 according to the height of a cover. If a proper place does not 
so.« of th'e upper part and a pars basilaris ossis occipitalis will coalesce between so.der 
reflow proce ses. and will form one big so.der bump. Although it is permissible also ,n ^ S h Confi ^° u n bs ^ te 3Q 
sandglass configuration is more more desirable for an endurance life. On the upper part ch.p earner substrate 30. 
wo semLnduSLr devices 32 and 34 are mounted with the stagger configuration. The upper part ch,p earner 
subslaTe 30 is pasted, and a heat sink 40 can radiate the heat from the lower part semiconductor dev.ee 27 
^ ^the^y onductive upper part chip carrier substrate 30 and a thermally con uctive cover 28 w,th 
^ s hfat sink. When using the 3rd level chip carrier, in order that what should be careful of mav scarry out 
staggering also to the upper level semiconductor device further and may carry out str.pp.ng of the heat from a 
£2 .eve. s miconductor device, it is having to enable it to paste up a heat sink. The 2nd heat re- 
mounted on a heat sink 40. and forms a laminating cooling-fin configurator In order to ra.se the heat eakage 
leve"of MCM, the available volume on the PC board which is completely possible also for add.ng a heat s.nk 
further on a heat sink 41. and mounts MCM in that case is only restricted. 

[001 6] Moreover, the approach of carrying out the laminating of the ch.p earner, .n order to make three 
dimension MCM s also based on this invention. The sectiona. view of the chip carrier (populated) 42 by wh.ch 1*e 
POPYU ate was partially carried out to drawing 3 is shown. As shown in d J2 win £ 3 a sem.conductor dev.ee 44 s 
mounted on the chip carrier substrate 46. By a diagram, the chip carrier substrate 46 serves as a mutalayer. What 
Should be careful of is making it a multilayer or being able to have through hole Bah.a ,n order ^at any ch.p 
carrier substrate of an example may make electrical connection of a dev.ee and a substrate poss.ble 
sZlv, two or more so.der bumps or balls 23 which have a specific so.der pu on the base 

of the chip carrier substrate 46. For example, this solder has the very good rauo of lead and tan .n the 
pretend ^ 80:20. or other practical so.der presentations. E.ectrica. connection is made trough the mu.t..ayer 
ZSSS « between a semiconductor device 44 and the so.der bump 23. A chip earner 42 can carry out a 
trial and a burrHn behind, before putting the solder bump 23. 

So 7] The se^na view of the chip carrier 48 by which the POPYU rate was completely earned out to dr^wm* 
4 is Iwn A se^conductor device 50 is mounted on the chip carrier substrate 52. it is shown .n **?*A- 
- a seTconductor device 50 - C - although shown by the so.der bump 53 4 law as a pad array earner (Pad 
Array C^erMPAC) mounted on the substrate 52. the mounting approach in which other operations are poss.b.e 
^ LoTe used As for the so.der bump 23. it is [two or more'so.der bumper ba.UHe ^^ f ^* » 
Cerent presentation, and they are put on the top face of the chip carrier substrate 52, The ratao of eadand tan 
ol trere t P ? . _.. I__ c .~../..~. „ ^ „::„», presentation of sncthsr rette. The reason for us.r.g the 

so .jW C f 3 different aiioy oresentation on each chip camsr suosvate .» .«««••» • ' 7 - e * ... " 

eme".ting of the so.dered joint in a consecutive soider reflow. An example cf the reflow actuation pnase or the 
consecutiveness considered is carrying out the laminating of the 3rd carrier on a mu ti ch.p module. S.nce a 
sddered^oinl is removed using a focusing beam of light rework can also be simplified. Therefore. ,t .s des.rab.e 
durtg remeiting of so.der not to check other interfaces of so.der and a substrate. Besides the so.der dump 1 6 .n 
tine upper part of the chip carrier substrate 52. two or more solder bumps 15 are also put on the base of a 
fubs^te 2 These solder bumps 16 are used for mounting perfect MCM in a PC I boar not shown). S.nce these 
solder bump stated previously, it is [ the so.der bump 23 or the so.der bump 1 6 ] des.rab.e that .t .s a d.fferent 

Steals and 48 can carry out a trial and a bum-in separately, respectively, before assembling 
Laminating MCM. It is shown in drawing 5 . one example 49. i.e.. laminating three-d.mens.on MCM. ofth.s invention 
In the laminating process, the solder bumps' 1 6 and 23 array should be mutually adjusted proper .n front of a 
1 reflow I two chip carrier substrates 46 and especially 52 rows. The example of proper adjust™ ,s sho Wn 
in drawing 1 . In a so.der reflow process, as shown in drawing 5 . the so.der bumps 16 and 23 coalesce and one 
soid^oint co.umn 58 is formed. Since both the so.der bumps of the upper part and a pars bas.lan oss* 
occipitalis are fused and one interconnect is formed without the weak po.nt ofjunct.cn l.ke [ .n the case of a 
coppeTpin ]. this configuration should become what has nearby dependability higher than the so.der wh.ch jo.ns 



two copper pins. 
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. , £5 TKo cprt'nns! view of a laminating MCM 59 is shown. 

?=a,r^^^ 
^ic^r^^ 

configuration lengthens the endurance life of junction. assembly, a 

[0020%. first advantage of the process which US « ° f *« 

trial, .nd . bum-In to the chip comer of each level. befcra • « ° ""Meraover. rework of this invention can 

rhet^r:^^ 

invention. Moreover, that the conf.gurat.on of th.s three dimens^ MC ^ ^ ^ convection 

whether to be **. The array of a solder column c ™™* **^2*es completely the needs and advantage 
from a module. That the three-dimens.on mutt, eh • * offered b a sed on this invention becomes 

which were described previously and in wh.ch £ ™ ncrete examp , e . it does not mean 

whether to be **. Although this invent.cn .s explwned wi^ refe^nce t deformatio n and a 

that this invention is limited to the these-.l.ustrated ^^JJ^^.. For example . . dummy solder bump 
Nation are possible, without deviating from the "T^llZ^T^ of the advantages of tooth-space 
can also use it for supporting a lower part ^ am ^^^ 7 X Y flat surface of a laminating 
saving in the electrical property of laminaung ^^"^TZ^ should be careful of is never in this 
configuration is not affected in that case. ^^^^^Te things, the suitable approach of 
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DESCRIPTION OF DRAWINGS 



S^t^^ — M0M M has a haat sinK 

and one example of this invention is shown. moun ted in the chip carrier substrate which has 

«jr-" a ^^^^ 

conductor MCM is shown based on th.s .nvention. mounte d on the chip carrier substrate which has 

"^ItffiTS oTa =25 :=te. and one phase which assent the 

this invention is shown. j: m o„eion semi-conductor rnulti chip module equipped 

S: It Z^^SSSZ^Z^ of this invent is shown. 



'[Description cf Notations] 

8 Multi Chip Module in which Laminating is Possible 
1 0 Semi-conductor Die 

1 2 Lower Part Chip Carrier Substrate 

13 Wire 

14 Seating Agent 

15 Solder Bump 

16 Solder Pad 

1 8 Semi-conductor Die 

20 Upper Part Chip Carrier Substrate 

22 Sealing Agent 

23 Solder Bump / Ball 

24 Through Hole Bahia 

25 Laminating Multi Chip Module 

26 Lower Part Chip Carrier Substrate 

27 Semiconductor Device 

28 Cover 

29 Soldered Joint 

30 Upper Part Chip Carrier Substrate 
32 34 Semiconductor device 

40 41 Heat sink 
42 Chip Carrier 
44 Semiconductor Device 

46 Chip Carrier Substrate 

47 Multilayer Interconnect 

48 Chip Carrier 

49 Laminating Three-Dimension MCM 

50 Semiconductor Device 

52 Chip Carrier Substrate 

53 Solder Bump 

58 Soldered Joint Column 

59 Laminating MCM 

60 Cover 
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